WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 ; 

F16C 13/00, D21G 1/02, D21F 3/08 // 
G01M 1/34 



Al 



(11) International Publication Number: WO 00/58638 

(43) International Publication Date: 5 October 2000 (05.10.00) 



(21) International Application Number: PCT/FIOO/00265 

(22) International Filing Date: 29 March 2000 (29.03.00) 



(30) Priority Data: 
990702 



30 March 1999 (30.03.99) 



FI 



(71) Applicant (for all designated States except US): - VALMD T 

CORPORATION [FI/FI]; Fabianinkatu 9 A, FIN-00130 
Helsinki (FI). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SAVOLAINEN, Eero 
[FI/FI]; Pyssymiehenkatu 28, FIN-40470 Jyvaskyla (FI). 
SNELLMAN, Jorrna [FI/FI]; Tupakatu 3, FIN-40500 
Jyvaskyla (FI). 

(74) Agent: FOR S SEN & SALOMAA OY; Yrjonkatu 30, 
FIN-00100 Helsinki (FI). 



(81) Designated States: AE, AG, AL, AM, AT, AT (Utility model), 
AU, AZ, BA, BB, BG, BR, BY, CA, CH, CN, CR, CU, 
CZ, CZ (Utility model), DE, DE (Utility model), DK, DK 
(Utility model), DM, DZ, EE, EE (Utility model), ES, FI, 
FI (Utility model), GB, GD, GE, GH, GM, HR, HU, ID, 
IL, IN, IS, JP, ICE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, 
LU, LV f MA, MD, MG, MK, MN, MW, MX, NO, NZ, PL, 
PT, RO, RU, SD, SE, SG, SI, SK, SK (Utility model), SL, 
TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW, 
ARIPO patent (GH, GM, KE, LS, MW, SD, SL, SZ, TZ, 
UG, ZW), Eurasian patent (AM, AZ, BY, KG, KZ, MD, 
RU, TJ, TM), European patent (AT, BE, CH, CY, DE, DK, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SB), OAP1 
patent (BF, BJ, CF, CG, CI, CM, GA, GN, GW, ML, MR, 
NE, SN, TD, TG). 



Published 

With international search report. 

In English translation (filed in Finnish). 



(54) Title: METHOD FOR PRODUCING A 
PER/BOARDMAKING MACHINE 

(57) Abstract 

The invention relates to a method for 
producing a roll for a paper or board machine. 
In the method, a tubular roll blank is made by 
"sending out of a planar sheet or by means of 
centrifugal casting. The roll blank is first coated 
vith a material having a modulus of elasticity 
and a density lower than those of steel and the 
coated roll blank is turned on a lathe to a desired 
shape and to a desired surface quality. 
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5 

The invention relates to a method according to the preamble of claim 1 . 
The invention also relates to a roll according to the preamble of claim 5. 

10 

As known from the prior art, some of the rolls in papermaking machines are made out of 
shell blanks by bending sheets, then after bending of the sheets the outer surface of the 
shell is turned on a lathe, in which connection the errors in shape caused by 
manufacturing inaccuracies are passed to variations in wall thickness, wherefore there 

15 arise variations in the stiffness of the shell and eccentricity of the centre of gravity of the 
shell with respect to its centre of rotation. The unbalance caused by the eccentricity of the 
centre of gravity may be minimized in the blank by proper centring and by balancing of 
the shell, but it is difficult to correct the stiffness variations later on. Turning causes errors 
in the roundness and straightness of the roll also because the blank has residual stresses 

20 and/or because the thickness of chips during machining varies. The variation of roll 
stiffness produces so-called semicritical vibration at a speed which is half of the critical 
speed of the roll. Unbalance in turn causes vibrations at all speeds. 

It is an object of the invention to propose a solution to the above-mentioned problems. 

25 

With a view to achieving the above-noted objectives and those that will come out later, 
the method according to the invention is principally characterized in what is stated in the 
characterizing part of claim 1 . 

30 The roll of a paper machine according to the invention is in turn principally characterized 
in what is stated in the characterizing part of claim 5. 
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In accordance with the invention, the variation of the stiffness of the shell and its need for 
balancing are substantially reduced because the shell body is not turned on a lathe, but, 
instead, after a roll blank has been produced out of a sheet by bending, the shell is first 
covered by a coating and turned only after this. In that connection, the errors in shape are 
5 passed to the coating as thickness variation and, as the modulus of elasticity and the 
density of the coating are lower than those of steel, both the variation of the stiffness and 
the unbalance of the shell are substantially reduced. As the coating is used, for example, 
in a dryer section a material that withstands high-temperature conditions. The coating is 
selected such as to have a low stiffness and a low density, i.e. the density and the modulus 
10 of elasticity are low. The invention can be applied to roll blanks made of planar sheets by 
bending as well as in connection with centrifugally cast rolls. 

In accordance with the invention, the thickness of the wall is measured and its shape is 
determined accordingly such that the difference in stiffness is as low as possible. 

15 

The coating can be applied to the surface of the roll by rotational casting or by 
vulcanizing, after which the roll is machined to a desired shape and to a desired surface 
quality. 

20 The invention is most suitable for use in connection with guide rolls and nip rolls having 
a low nip load, such as, for example, a reeling drum. 

By means of the invention, improved quality and cost savings are achieved. 

25 In the following, the invention is described in greater detail, and the benefits of the 
invention are also described with reference to the accompanying drawings, to the details 
of which the invention is, however, by no means intended to be narrowly confined. 
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Figures 1A and IB show a schematic comparison of differences in stiffness of a roll 
according to the invention and a roll produced by turning. 
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Figures 2A and 2B show a schematic comparison relating to the eccentricity of the centre 
of gravity when using a roll according to the invention as compared with a roll produced 
by turning. 

5 Figures 3A and 3B show a schematic comparison of the principal inertias of a roll made 
according to the invention and a roll produced by turning. 

In accordance with the invention, a roll shell is bent out of a sheet blank into tubular form 
and its longitudinal seam is welded, and after that the shape of the tubular roll blank is 

10 measured and corrected, when needed, such that the difference in stiffness is as small as 
possible. After that, the roll is coated by providing, for example, by rotational casting or 
vulcanizing, the surface of the roll with a coating the density and the modulus of elasticity 
of which are considerably lower than the corresponding values of steel. The coating is 
machined to a desired shape and to a desired surface quality, after which the roll is ready 

15 for use and its stiffness difference and eccentricity of the centre of gravity are 
substantially smaller than those of a roll produced by means of known methods, as will be 
clear from the following series of figures and, moreover, the difference in principal 
inertias as a function of the diameter and the wall thickness of the roll is small. 

20 The modulus of elasticity of the coating is 10 - 5000 MPa, preferably 10 - 4000 MPa, and 
its density is 0.9 - 3 g/cm 3 , preferably 0.9 - 1.5 g/cm 3 . The coating material is, for 
example, polyurethane, ebonite or an epoxy composite. 

Figs. 1A and IB show a comparison of the differences in stiffness of a roll produced in 
25 accordance with the invention and a roll produced by turning when the out-of-roundness 
of the blank is 1 mm. Fig. 1 A shows a roll produced according to the invention, wherein 
AI is 0.2 %, AI is I, - 1 2 / 1 2 - 100 %, and I 2 is on the horizontal axis and I, is on the vertical 
axis. In the case shown in Fig. IB, AI is 0.61 %. In the comparison, the diameter of the 
roll was 800 mm and the thickness of the wall was 35 mm. As seen in the figures, the 
30 difference in stiffness AI of the roll produced according to the invention is clearly smaller. 
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Figs. 2A and 2B show a comparison concerning the eccentricity of the centre of gravity 
when using the method according to the invention and a roll produced according to it or 
when using a roll made by turning, as known in prior art. In Fig. 2A, the eccentricity E of 
the centre of gravity = 0.21 mm and, in Fig. 2B, the eccentricity E of the centre of gravity 
5 = 4.83 mm. In the comparison used, the outside diameter D u of the roll = 810 mm, the 
inside diameter D of the roll = 800 mm, the thickness s of the wall of the roll = 35 mm, 
and the eccentricity e of the blank = 1 .0 mm. As seen in the figures, the eccentricity of the 
centre of gravity of the roll according to the invention is clearly smaller. 

10 Figs. 3 A and 3B schematically show the difference of principal inertias as a function of 
the diameter and the wall thickness of the roll when the out-of-roundness of the inside 
bore is 1 mm and the difference in per cent (%) of the principal inertias is on the Y-axis, ) 
the diameter of the roll in millimetres (mm) is on the horizontal axis and the thickness of 
the wall of the roll in millimetres (mm) is on the Z-axis. Fig. 3A shows the values for a 

15 roll produced according to the invention and Fig. 3B shows the values for a roll made by 
turning it on the outside as known in prior art. Considerably smaller differences are 
attained for the roll according to the invention. 

As is evident from the series of figures described above, the technique according to the 
20 invention provides substantial advantages in the balance and stiffness asymmetry of the 
roll over the prior art arrangements. 

Above, the invention has been described only with reference to some of its preferred 
embodiments, to the details of which the invention is, however, not by any means 
25 intended to be narrowly confined. 
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Claims 

1. A method for producing a roll for a paper or board machine, in which method a tubular 
roll blank is made by bending out of a planar sheet or by means of centrifugal casting, 

5 characterized in that the roll blank is first coated with a material that has a modulus of 
elasticity and a density lower than those of steel, and that the coated roll blank is turned to 
a desired shape and to a desired surface quality. 

2. A method according to claim 1, characterized in that, in the method, the wall 
10 thickness of the roll blank is measured during the rotation of the roll blank in order to 

determine the shape of the outer surface, the differences in stiffness are calculated and the 
shape required for balancing is determined, after which the roll blank is coated and 
machined. 

15 3. A method according to claim 1 or 2, characterized in that the roll blank is coated by 
rotational casting or by vulcanizing. 

4. A method according to any one of claims 1 to 3, characterized in that, in the method, 
the variation in the wall thickness of the body shell is compensated for by means of the 

20 shape of the blank and the final balancing is provided by means of the coating. 

5. A roll for a paper or board machine, which is made into a tubular roll blank by bending 
out of a planar sheet or by means of centrifugal casting, characterized in that the roll 
blank is coated with a material that has a modulus of elasticity and a density lower than 

25 those of steel before the roll blank is turned on a lathe into a roll. 

6. A roll according to claim 5, characterized in that the coating is polyurethane, ebonite 
or an epoxy composite. 
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7. A roll according to claim 5 or 6, characterized in that the modulus of elasticity of the 
coating is 10 - 4000 MPa. 
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8. A roll according to any one of claims 5 to 7, characterized in that the density of the 
coating is 0.9 - 1.5 g/cm 3 . 
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FIG. 2A 



! ! 




WO 00/58638 



PCT/FIOO/00265 



3 / 4 



CO 








CO 


CO 










CM 




o 


o 


o 


CM \ 




CM 


• 


CO 


CO 




CM 


d i 








o 


o 


o 


o 




□ 


s 


m 


■ 


□ 


□ 


m 


S 1 




WO 00/58638 



PCT/FI00/00265 



4 / 4 




1 

INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FI 00/00265 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: F16C 13/00,. D21G 1/02, D21F 3/08 // G01M 1/34 

According to International Patent Classification (IPC) or lo both national classification and IPC 

B, FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC7: F16C, D21G, D21F, G01M 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 
Y 



Patent Abstracts of Japan, Vol 9, No 290, M-430 
abstract of JP 60-129417 A (TORAY K.K.), 
10 July 1985 (10.07.85), details 1,3 



US 4368568 A (WATANABE), 18 January 1983 
(18.01.83), details 1,3 



W0 9533143 Al (KUOSMANEN, PETRI, OLAVI ET AL), 
7 December 1995 (07.12.95), figure 2 



1,3,5-8 
2,4 

1,3,5-8 
2,4 

2,4 



| | Further documents are listed in the continuation of Box C. [ )(| See patent family annex. 



* Special categories of cited documents: 

"A* document defining the general state of the art which is not considered 

to be of particular Televance 
"E" erlier document but published on or after the international filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oraJ disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

* Y " document o f parti cul ar rel e vance: the cl aimed in venti on c annot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"Sl" document member of the same patent family 



Date of the actual completion of the international search 

30 June 2000 


Date of mailing of the international search report 

1 1 -07- 200Q 


Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 


Authorized officer 

Jan-Axel Ylivainio / JA A 

Telephone No. + 46 8 782 25 00 



Form PCT,'ISA/210 (second sheet) (July 1992) 



